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Throughout this paper, the Alexander-Spanier cohomology with compact supports will be used. Suppose X is a compact connected topological ra-manifold which admits an effective action of a compact connected Lie group G (m ^ 19). It is known [3] that X is either homeomorphic to the complex projective &-space CP k (m = 2k), or
dim G S (<* ) + (m -a),
for all a such that H a (X\ Q) ^ 0, where (k) denotes k(k + l)/2 for a nonnegative integer k. In this paper, we prove the corresponding result for the actions of compact connected Lie groups on the locally compact topological spaces. In [5] , it is proved that if a compact connected (Lie) group G acts effectively on a connected locally compact w-dimensional space X with w conjugacy classes of isotropy subgroups, w ^ 2, then dim G ^ (w -1) (m -1 ). We improve the bound on the dimension of G by proving the following result. 
We proceed to show that we only have statement (1) . Now
Let Xu i = 1, . . . , w, be the point set union of the orbits corresponding to w conjugacy classes of isotropy subgroups, and let K t be the normal subgroups of G acting trivially on X t such that G/K t acts effectively on X t with all orbits of the same type. We may assume that K w = G and X w = F. Obviously, X = Xi \J . . . U X w _i VJ F, and G/K t acts effectively on every orbit in X\, 1 ^ i ^ w -1, which is at most (m -1)-dimensional [5] . Hence
The map
defined by 0(g) = (gKi, . . . , gi^-i) for g £ G is a monomorphism because the action of G on X is effective and r\™~iK t = H^Lii^ is the identity of G. It follows from (4) that
Express the groups G and G/K u l S i ^ w -1, in the following forms:
where 7" c (respectively r ?i ) is a ç-torus (g r torus), each Sj (respectively S/) is a compact, connected, simply connected simple Lie group, or isomorphic to Spin (4) = Spin (3) X Spin (3), and there is at most one Spin (3), and N (respectively N t ) is a finite normal subgroup of G (respectively G t ).
It is easily seen from (6) that
Since w -1 ^ 19, and G/i£* satisfy (9), we may modify the proof of the Main Lemma in [3] to the actions of G/Ki on Mi to obtain the following. For each i, 1 ^ i S w -1, exactly one of the following holds: (m -a) for all a such that H°(X; Q) 5* 0.
3. The same proof also shows that the theorem is true when the fixed point set F is empty.
